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[awl a i *m^K.&mmm<D&jmimMfm\zT 

i N/A 1 <Z)^ffi{Ci3tt-S»^©^— &*«f?BT€rS* 
*3SMti. Ar£N 2 ^(©jg^flcco^Ka 

SlOTi NlSMt^lSt, fg 1 CDT i NJltca 

mmzA i ^s^-trr, tuismic7)T i Nmt-~%i-r 
br^^^Y^afictt^w-rsA n^Mt^ig^, 
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1 

1 1 ArtN 2 t©jg^#©»Ha^ a 

D-^CDJ|gS«^S 1 cot i NiSMt^ISt, 

jg i (or i Nm\zmmmzA i sjsssutt, mess i 
i Nmt<DRm^v#*i'*ji<migt&&&-?z>A i b 

A 1 Ji±l;:X/Vy^U>^&tC£DSg2£>T i NB&J£ 
[0 0 0 1] 

m^z>¥m&m^\zmr), mz9m\z%>\iz>fe?4t-m 

l^tSutm^T i N/A 1 /T i N#|jgCDEgg 
CO 0 0 2] 

[0 0 0 3] ^^^rail^S^lft-rSfeSiXO^rtetL'T 

(stress— induced void) CD^£££: 

[0 0 0 4] MEHI,*&*«t5&»l:, 7;i^ — 9 

»HP*Ua&«&©ffi*|»H (diffusion ba 
r r i e r) t7MX ^7ABB3»®<^*MfC^tt^H#t 

BE*<D»J«#&#«*2nfc. TiNtfflV^i 
igCDKSiBi T i N/A 1-Si-Cu/Ti 

N^6ftSE«ft»t. TiN/Al-Si-Cu/Ti 
N/T i #6ft«ettMfiWIXStl^. 
[0 0 0 5] «*TB, gffi^T (2 0 0) 

K**U Sffi^fPlttCl^f (111) 

1 m&T&T i Ni±l:«BL, A 1 m±\z±» 



(2) W7-3 2 6 6 1 2 

2 

TiNB^7^'J>m«bt, TiN/Al- 
S i -Cu/T i N3&^ft§SB81^MbTV^, 

[0 0 0 6] 0 4I^>MT i N©»j*^lrN 2 
/A r #X<DcSfi;J£ (flow ratio) \ZX.^ 

[0007] mm (b) \*&mmmit&b&>±timixr? 
z>\ztp~DTmmmmmmizM'j>LR^ (200) eipj 

10 ttS^T^T i NH^«$ns«BBt?»0. 

fc£ft^-F*l*4:V>3. «B (A) tt (2 0 0) EfnJ 
tt^lftST i NI)&«$n5«iT*D> 
**K*-H*«tV^3. (C) te-P*>T 

i ^p^iz^mm^mm^^nx^^^^r i m 

b^/V^'J>^SI^XAr+N 2 cr>^#«{C 

a? [0008] ^1 ttH4coaft : t— l&zm 
mtsnfz, (2 0 o) Eftfi-s^rrsT i ni 1 2cost 

02te01©T i NBl 2iC^*T^XRD 
(X-Ray Diffractometry) 

[0 0 0 9] BltH2S#itnH Sftt-HT* 
fK^nfcT i NBtt (2 0 0) WCJ&SU ISftfigrt* 
&2 0 0 A<D&ftmm*^-tZ>Zt&frfr2><> W*>. T 

i NBtefeft^jeawu. 24 1 7 3A. (11 Dan 

0^81^2. 4 4 9 2A, (2 0 0) IB©Si*«2. 
30 lO2 7A0u^M (Cubic system)^? 
*9, A 1 BKM&^5£8c#4. 04 9 4A, (111) 
ffin^lE«t^2. 3 3 8 A, (2 0 0) Bffn^EHI^ 
2 . 2 0 2 4 A©4*a«T»S. 
[0 0 10] 

/Al-Si-Cu/TiN^iSi«> N 2 <D&&2 

o^%K±T&^>^fb : e~HTT i Na**f«3*i*<z> 

T> T i Nl0jBSSgW$^CD^igWT«^<, A 
1 B^T i Ng«k0^t^S)gl$ft5o tot. 
40 5 & Jitl:«fc D T i N/A 1 - S i - C u / T 

i N©*iS»&Mt5t t T i NB£A 1 B<L<£># 

■ ic * ^©^-a-c^^tt **rt«-r * mm&& 

03 (A) <Z)J:5^^Un>StK2 l±^T i B2 2$ 

tai/tftv ^3 (b) <&cfc5icT iB2 2£&j£aa» 

l$tTT i N12 4 L^U 
^©JSBH3 (B) fii3iS(WQWcJ:0T i 

B2 2^3>TT i NB2 4 JC*S©TBft< t<D^m\Z 
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3 

[0 0 1 l] #3fi9J<z>BWte, A 1 *flJ^fc*««|j6<D 
^JB8B«»J**JCT i N/A 1 Affile ^tt^fe^CT)^ 

[0 0 12] 

-r^XS^:, Ti@^N 2 XttNHs CD»HftT?SlSi*k 
«axaicJ:0--ft«)»»» : F©JBl©T i NM*»j£ 

r sxg^-eoag i oT i Ne^asswtcA i 

1*T, ftftfBSglCDT i Nlt-St§feS«fStLl 
&*t5A 1 ift»*tS!8^ A 1 jlXlZX/^y;? 

fro 

[0 0 13] 

[SftWffi 0 5 (A) - (D) tt*BH<Z)ft*M£J:* 

H5ft#It*t, ft#3nft*»»fflS5i±i:Ift 
ISi 0 2 *>£>ft«IMH(5 2 &Mf&V. 04co*Sffl 
(O . fiP%baT<z>a*©i«*Jt«*-raiBBfc*^ 

SP%T i NxB5 3$«SR5 2±C*at4. 13 6 tt 
05 (A) ©TiNxJB©XRD7^N^T*0, 
^Un>S«±^CT i NxH5 3tfi (1 1 1) ffizfrrRjK 

[0 0 14] TiNxl5 3S*»l/fca, Bl 5 (B) 
<Z>«fc"5^ N 2 XttNHs OSHS. 5 0 0M700 
•CO>a«TSiiiS»«iaxS (RTA, Rapid Th 
ermal Anneal ing) £rfT3 <h> T i N x 
153ttTiN155^D> *:<DRm\ZfoT i S i. 
0,5 4«$tl5 0 TiNl55{^<TQ-^ 

[0 0 15] §7 (A) - (C) tt, T i NxB5 3£r 

5 0 0t:> 6 o ot^tf 7 o ot;coi^T^^Mib 
&#iR-r&£. t i Nxi 5 3 *w}m<DumT*&*mm 

ibittt, (111) SSf^l^tt^T i NI5 5ffi 

Hassnsc ft is (b) ommmxn 

d^&5ffij&i5 2±CT i Ng5 5«^n, Ti 
NI5 5 £*6S:Jg 5 2 t O^SJcttT iSi.O, tm& 



(3) #OT7-3 2 6 6 1 2 

4 

[0 0 16] 05 (C) Ocfc^JC, Mllgt, 
&»it£WT£T i Nil 5 5±\ZA 1 H 5 6 £Mt 
SS&WtC, 0 5 (D) ©£?tCA 1 Ji5 6±lCii# 
OXAy^U >^X§{CcfcD±e5T I Nf 5 7 
Z> "FSBT iNf55/All56 /JtS&T i NB 5 
703i^^^ESi5 8»en§c ECDIR, Al 
156tTiN§55 iCDWHTtt^Oiitttt^^S 

n*. ip%. a i tDtsa&T i NK^snT/fcR-r* 

Xlf^*3^^;M*ttft*-r. 5 feT i N15 5i 

i0 A 1 15 6 tOSBcOX^^ + ^^^ttttttEMWtt 

[0 0 17] 0 1 2 tbT«ftfSnfe^SCO (A) 

T*«*«T*»*«^«MI©3Mt-C*D, (B) - 
(D) B@*f/^->$fvtt>0'C, (B) RA1JI5 
6j&»&»ft®«/^— (C) «Alf56/TiN 
B5 5©#m39*6»6#afcH*f/^— (D) teTSP 
TiNi5 5#S»&EI*r/^-- >T&£ 0 
[0 0 18] (C) (DA 1 /T i Ntf>JHHrt>S»fc 

20 mWW — >lZ<ktllt, AlI5 6^TiNl5 5±tI 
xe^ + v'tMfil/tA H56«!:TiNl5 5^ 
-0^M^tl, TiNg5 5{:Al§5 6^-A 
-^y^tTT, A 115 6ttT«T i NJB 5 5 fcxK 

[0 0 19] *5g9I.fc9»e>nST i NJf 5 5<7)*£Ji*i 
gfi2 0 0 nm^±^0, iift^XSlCcfc D J^J*$tl 
^TiNW«i:0iL<^< ) 
StlSiRffiftT i NJ15 5 0gffi^#»^*%— Tf*S. 
«£^T, *»^(0#JIEit«lifi»A 1 <hT i NtfS^fc 

[0 0 2 0] Jl(Z>J:5Ja:EM«pttCDr«I±tt«fttt (C r 
ystalline nature) fd^HT^fecO 
Tf, *»Wt«*OT i N/A 1 /T i N 
E8(DXRDX^hM*tH10 (A) t (B) «fc 
*»9ia>#lifi-Cf* (111) AL 
(111) TIN, (111) T i A h ©3ft* & If— 

(111) A 1 , (111) Ti NCOtf— . CI 
<0BL *3MB0)T i N/ A 1 /T i N£i»Rji-?ttBIB 
fcK«LTtr5ft^**, TpPT iNl55^AH56t 
CO^SICT i A 1 3 mtfi±~f*. TSET i Nl 5 5 t A 
115 6 <h<D#®fC]f£/££n£:T i A la St>Xtf^^ 

m<D (1 1 1) A 1 <D&2te2. 7kilo-counts 
9> fi£*<0 1. 5kilo-counts ±9— Jftfc*H. 
[0 0 2 1] 01 1 (A) £ (B) <D*5gej 
50 ( 1 1 1) A 1 <DUy3r>?tJ~7 (rocking 
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(4) 



#!H§¥7 - 3 2 6 6 1 2 



curve) **W«^^^»**cfc<^U 
TV* 5 f^fillt!-^ (superimpose 
d peak) ^n««*OT i NJBtf* (1 1 

1) Brttt**^*^*^!!***^©^ Al^U- 
>£W»S*£fiC?"fc#T*£. fct> *55MTtt 
(111) A 1 B#*<DT«0> (111) T i NltX 
tf^S'VJWiiRteSWU £<&J8iicMi«ttJ&*A 1 © 

«£BlhLTEM4ettft!ft±a**. 
[0 0 2 2] 

■r*****^ ©E«ui©»*^rastt, t i n/a i ■ 
S££#tT#, ^ftKcfcOxV^ hnv-r^l/— > 3 > 
a*Tf?s. A i K:th^T**Wlc«fll« t W<T«W 

-fFtD«y^ (side hillock) ^KltT^ 

[0 1] «*©*JiEWilCfflVi6n«T i N/lCMg 
[0 2] 0 1 (DT i NfCDXRDX^^ 



[0 3] «E*OMBIMlCfflV*&n«T i N^CD^ 

[0 4] N 2 /Ar^O»ftJtlCj:*iftaafl[^ 

[0 5] (A) - (D) tt*R91®JtJIM£J:«*M 

[06] 05 (A) lC43V>T, TiNx@0XRDX 

[0 7] (A) ~ (C) 1*0 5 (B) IZ&^T. mi& 
10 1S©T i NKOXRDX^ 

[0 8] 0 5 (B) fcfeWT, )»ffiaiS»OT i N 
/SiOa (DAESX^ hJl/i^6. 

[0 9 ] £$t&<Djj&<D&m&m<D emms 

[0 1 0] (A) <h (B) tt#»«tfe*<DT i N/ 
Al/Ti NE8©ftXRD7-^ h;^0T&£>«, 

[0 11] (A) t (B) K*;*:RW£ffi*<DT i N/ 
A 1 /T i NB*»C*»* (1 1 1) A 1 0XRDD7 

a? [012] a i xt i NB£>#®a>mTS«aa<z>^ 
£ msf ^ 9 - > g>^*t * * o 
[flF^<z>I&9!] 

5 2 -JfijRK. 5 3 — T iNxi, 5 5 -T«T i N 
E 5 6 - A IS, 57 -JtSST i Nil. 
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50.00 55.00 



—94— 



(5) 
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[03] 
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o 1.00 - 
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